Opposite regulation of vitamin D receptor by ATRA in AML cells susceptible and resistant to vitamin D-induced differentiation.
Some leukemic cell lines can be driven to differentiate to monocyte-like cells by 1,25-dihydroxyvitamin D(3) (1,25D) and to granulocyte-like cells by all-trans retinoic acid (ATRA). Acute myloid leukemias (AMLs) are heterogeneous blood malignancies characterized by a block at various stages of hematopoietic differentiation and there are more than 200 known chromosome translocations and mutations in leukemic cells of patients diagnosed with AML. Because of the multiplicity in the genetic lesions causing the disease, AMLs are particularly difficult to treat successfully. In particular, various AML cells to a variable degree respond to 1,25D-based differentiation and only one type of AML undergoes successfully ATRA-based differentiation therapy. In this paper we describe that AML cell line KG-1 is resistant to 1,25D-induced monocytic differentiation, while sensitive to ATRA-induced granulocytic differentiation. We show that KG-1 cells have very low level of VDR protein and that expression of VDR mRNA is upregulated by ATRA. We show for the first time that this regulation is cell context-specific, because in another AML cell line, HL60, VDR mRNA is downregulated by ATRA. ATRA-induced VDR protein in cytosol of KG-1 cells can be further activated by 1,25D to induce monocytic differentiation of these cells.